© PubOcation number 0 21 0 077 

A2 



® EUROPEAN PATENT APPLICATION 



© Application number: 86305666.9 © Int CI. 4 : G06K 15/12 

© Date of filing: 23.07.86 



® Priority: 24.07.85 JP 163571/85 


© Applicant MITA INDUSTRIAL CO. LTD. 


• 

@ Date of publication of application: 


2-28, 1-chome, Tamatsukuri Hlgashl-ku 


Osaka 540(JP) 


28.01.87 Bulletin 87/05 


@ Inventor Horihata f Katsushl 


(5) Designated Contracting States: 


FuJWHaltsu 202-go 7-27-12, Toyosato 


DEFRGBNL 


Hlgashlyodogawa-ku Osaka(JP) 




Inventor Kawamori, Yoshfczo 




2-14-34, Kftaoka 




FuJIWera-shl Osaka(JP) 




© Representative: Read, Matthew Charles et al 




Venner Shipley & Co. 368 Cfty Road 




London EC1V 2QA(QB) 



© Laser beam printer. 



Europfilsches Patentamt 
® 1)111 European Patent Office 

Office europden des brevets 




® In a laser beam printer wherein the quantity of 
light of the laser beam is fed back to maintain the 
light quantity at a constant value, the temperature 
sensor means is provided for detecting the tempera- 
ture of the photosensitive member, and the feedback 
circuit is so constructed that the light quantity setting 
reference signal of the circuit is adjusted in accor- 
dance with the output of the temperature sensor 
means. Consequently, the quantity of light of the 
laser beam is adjusted according to the temperature- 
sensitivity characteristics of the photosensitive mem- 
ber to give a constant image density. 
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LASER BEAM PRINTER 



BACKGROUND OF THE INVENTION 



Field of the Invention 

The present invention relates to a laser beam 
printer, and more particularly a laser beam printer 
which can stabilize the images to be produced on a 
photosensitive member by a diode laser in accor- 
dance with image data. 

Description of the Prior Art 

The drive device for a diode laser used for a 
laser printer usually conducts optical modulation for 
the diode laser based on image signals represent- 
ing character information or the like from an elec- 
tronic computer, and the modulated beam is pro- 
jected onto a photosensitive drum by scanning 
optical system to produce images on the drum 
according to the image signals (see, for example, 
U.S. Patent No. 4,469,430). 

The light output of the diode laser involves 
variations due to variations in the ambient tempera- 
ture, adversely affecting the quality of images when 
the laser is used for laser printers or the like. To 
compensate for the output variations due to vari- 
ations in the ambient temperature, it has been 
proposed to attach a Peltier element to a semicon- 
ductor laser to maintain the laser at a constant 
temperature (as disclosed, for example, in Unex- 
amined Japanese Patent Publication SHO 57- 
63879), or to detect the light output of a diode laser 
and control the current through the laser based on 
the result so as to maintain a constant light output 
despite variations in the ambient temperature (e.g. 
Unexamined Japanese Patent Publications SHO 
57-136382 and SHO 57-112089). However, the 
compensation achieved by these proposals is not 
fully satifactory. 

Further with conventional laser printers, the 
sensitivity of the photosensitive member to be ex- 
posed to the laser beam for writing varies with the 
ambient temperature. Consequently, even if it is 
possible to maintain the light output of the diode 
laser at a constant value, the density of images on 
the photosensitive member varies with variations in 
the ambient temperature and can not be main- 
tained at a predetermined level. The prior art nev- 
ertheless is still unable to solve this problem. 



SUMMARY OF THE INVENTION 

The present invention provides a laser beam 
printer comprising a beam source in the form of a 

5 diode laser, a rotary polygonal mirror rotatable at a 
constant speed for reflecting a beam from the 
beam source, a photosensitive member to be 
scanned by the beam reflected from the rotary 
polygonal mirror, means for detecting the quantity 

10 of light of the beam from the beam source, means 
for amplifying the output of the light quantity de- 
tecting means, means for sampling the output of 
the amplifying means, temperature sensor means 
for detecting the temperature of the photosensitive 

is member, means for producing a reference signal 
as adjusted by the output of the temperature sen- 
sor means, means for calculating the difference 
between the reference signal and the sampled sig- 
nal, means for adjusting the current to be passed 

20 through the diode laser in accordance with the 
calculated difference, beam sensor means for de- 
tecting the beam from the rotary polygonal mirror 
to produce a horizontal synchronizing signal, 
means for switching the current through the diode 

25 laser, and control means for receiving image data 
and the horizontal synchronizing signal to drive the 
switching means. 

The temperature sensor means is preferably a 
thermistor but can be a thermocouple in some 

30 case. 

The temperature sensor means is desirably 
positioned in the closest proximity to the photosen- 
sitive member, and may be in some case made 
slidable in contact with the photosensitive member. 

36 The characteristic of the present invention ex- 
ists that in a laser beam printer wherein the quan- 
tity of light of the laser beam is fed back to 
maintain the light quantity at a constant value, the 
temperature sensor means Is provided for detect- 

40 ing the temperature of the photosensitive member 
as stated above, and the feedback circuit is* so 
constructed that the light quantity setting reference 
signal of the circuit is adjusted in accordance with 
the output of tiie temperature sensor means. Con- 

46 sequentiy. the quantity of light of the laser beam is 
adjusted according to the temperature-sensitivity 
characteristics of the photosensitive member to 
give a constant image density. 

Preferably, the control means comprises a pro- 

50 cessing circuit for producing a horizontal synchro- 
nization detecting signal to operate the diode laser 
and obtain the horizontal synchronizing signal, for 
feeding a sampling instruction signal A to the sam- 
pling means when producing the horizontal syn- 
chronization detecting signal and for receiving the 
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horizontal synchronizing signal from the beam sen- 
sor means to assure a data signal to be sent to the 
diode laser of horizontal synchronism, and an inter- 
face for feeding a sampling instruction signal B to 
the sampling means when the data signal includ s 
at least a predetermined number of diode laser 
operating signal portions in succession. 

Through the operation of the control means 
thus designed, the quantity of light of the diode 
laser is sampled and fed back also during the 
period in which the diode laser is driven by image 
data, with the result that the frequency of sampling 
per scanning traverse period increases to control 
the quantity of light of the laser with improved 
accuracy. 

Preferably, the laser beam printer further com- 
prises comparison means for comparing the output 
of the amplifying means with a predetermined val- 
ue to produce an output when the output of the 
amplifying means is in excess of the predeter- 
mined value, and means for stopping the current 
through the diode laser in response to the input 
from the comparison means. 

The amplifying means may comprise two am- 
plifying circuits individually adjustable in the de- 
gree of amplification, i.e., gain. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing an embodi- 
ment of the present invention; 

Rg. 2 is a diagram schematically showing a 
scanning system for use in the laser beam printer 
of the present invention; 

Figs. 3(a) and 3(b) are electric circuit diagrams 
corresponding to Rg. 1 ; 

Figs. 4 to 6 are time charts showing signals 
produced in the circuits of Rgs. 3(a> and 3(b); and 

Rg. 7 is a characteristics diagram of the em- 
bodiment of the present invention showing the sen- 
sitivity of the photosensitive member, the image 
density thereon and the light output of the diode 
laser at varying temperatures. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Rg. 1 Is a block diagram showing an embodi- 
ment of the present invention. The diagram shows 
a beam source 1 comprising a diode laser, rotary 
polygonal mirror 2 rotatable at a constant speed for 
reflecting a beam from the beam source 1, a pho- 
tosensitive member 3 to be scanned by the beam 
reflected from the mirror 2, means 4 for detecting 
the quantity of light of the beam from the beam 
source 1, means 5 for amplifying the output of the 
fight quantity detecting means 4, means 6 for sam- 
pling the output of the amplifying means 5, tem- 



perature sensor means 7 for detecting the tem- 
perature of the photosensitive member 3, means 8 
for producing a reference signal as adjusted by the 
output of the temperature sensor means 7, means 
s 9 for calculating the difference between the refer- 
ence signal and the sampled signal, means 10 for 
adjusting the current to be passed through the 
diode laser in accordance with the calculated dif- 
ference, beam sensor means 11 for detecting the 

10 beam from the mirror 2 to produce a horizontal 
synchronizing signal, means 12 for switching the 
current through the diode laser, control means 13 
for receiving image data 14 and the horizontal 
synchronizing signal and controlling the period of 

75 switching by the switching means 12 and the pe- 
riod of sampling by the sampling means 8, com- 
parison means 15 for comparing the output of the 
amplifying means 5 with a predetermined value to 
produce an output when the output of the am- 

*> plifying means 5 is in excess of the predetermined 
value, and means 18 for stopping the current 
through the diode laser in response to the input 
from the comparison means 15. 

Fig. 2 shows a system included in the laser 

25 beam printer for scanning the photosensitive mem- 
ber 3 by the beam source 1. The laser beam from 
the beam source 1 is collimated by a collimator 
17a, reflected by the rotary polygonal mirror 2 and 
scans the member 3 upon passing through a col- 

30 Kmator 17b. The beam sensor means 11 is dis- 
posed in the vicinity of one end of the member 3 at 
one side thereof for obtaining a horizontal synchro- 
nizing signal. The temperature sensor means 7 for 
detecting the temperature of the member 3 is pro 

05 vided close to the mid-portion of the member 3. 
The construction, as well as the operation, of the 
scanning system is well known and therefore will 
not be described in detail. 

Rgs. 3(a) and 3(b) are electric circuit diagrams 

40 showing the present embodiment in corresponding 
natation to the block diagram of Rg. 1. In this case, 
the sensitivity characteristics of the photosensitive 
member 3 are positive with respect to the tempera- 
ture. 

46 With reference to Rg. 3(a). indicated at LD is 
- the diode laser constituting the beam source 1 . The 
light quantity detecting means 4 comprises a 
photodiode PD for receiving a portion of the light 
output of the diode laser LD. Indicated at ES is a 

so power supply voltage terminal. The amplifying 
means 5 comprises a resistor R1 for detecting the 
monitoring current of the photodiode PD, oper- 
ational amplifiers IC1 and -IC2 for amplifying the 
output of the photodiode PD, input resistors R2 and 

55 R3 for the operational amplifiers IC1, IC2, and 
variable resistors VR1, VR2 for adjusting the gain 
of the amplifiers IC1, IC2, respectively. The sam- 
pling means 8, which is a sampling and holding 
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circuit, comprises an input buffer operational am- 
plifier IC3 for receiving the output of the amplifier 
IC2 via a resistor R4, clamp diodes D1, D2, a 
switching operational amplifier IC4 for operating an 
analog switch S1 in response to a sampling instruc- 
tion signal SS, an operational amplifier ICS con- 
stituting an integrator along with a holding capacitor 
C1 and resistor R6, a feedback resistor R18 and a 
resistor R5 for' holding the input of the amplifier 
IC4. The temperature sensor means 7 comprises a 
thermistor RT disposed close to the photosensitive 
member 3 for detecting the temperature of the 
member 3. Indicated at R7 is a resistor, at VR3 a 
variable resistor for dividing the voltage at the 
power supply voltage terminal ES to set a refer- 
ence voltage V1, at R8 a correction resistor con- 
nected to the thermistor RT for varying the refer- 
ence voltage V1 in accordance with the resistance 
value of the thermistor RT and correcting the 
resistance-temperature characteristics of the ther- 
mistor RT, and at IC6 a voltage follower operational 
amplifier. These elements constitute the reference 
signal producing means 8 for producing a refer- 
ence voltage VV according to the temperature of 
the member 3 detected by the thermistor RT. The 
calculating means 9 comprises an operational am- 
plifier IC7 for calculating the difference between the 
reference voltage V1' delivered from the amplifier 
!C6 and a sampling voltage V2 produced by the 
amplifier ICS, amplifying resistors R9, R10 and a 
stabilizing capacitor C2. The current adjusting 
means 10 comprises a transistor TR1 connected to 
the diode laser LD via a current-limiting resistor 
R12 for adjusting the current for driving the laser 
LD, and a base resistor R11 for connecting the 
output of the operational amplifier 1C7 to the base 
of the transistor TR1. The switching means 12 
comprises a transistor TR2 connected in parallel 
with the diode laser LD for bypassing the current to 
be fed to the diode laser LD, a transistor TR3 for 
controlling the transistor TR2 according to a diode 
laser drive signal DS to turn on or off the diode 
laser LD, a resistor R13 connected in parallel with 
the diode laser LD, a bias resistor R14 and a base 
resistor R15 for the transistor TR2, and a base 
resistor R16 for the transistor R3. The stopping 
means 16 comprises a transistor TR4 connected to 
the transistor TR1 for bypassing the base current 
thereof to stop the current for the "diode laser LD, 
and a base resistor R17 for the transistor TR4. The 
comparing means 15 comprises a variable resistor 
VR4 for dividing the voltage at the power supply 
voltage termainl ES for giving an adjustable "con- 
stant voltage V3, and a comparator IC8 for con- 
ducting the transistor TR4 when the output V4 of 
the operational amplifier IC2 exceeds the constant 
voltage V3. 



With reference to Fig. 3(b), the control means 
13 comprises a processing circuit 19 for receiving 
a signal from a reference clock 18 and a horizontal 
synchronizing signal HS from the beam sensor 

5 means 11 for detecting the output beam of the 
diode laser LD, a frequency-dividing clock 20 re- 
ceiving an output from the circuit 19, and an OR 
gate 21 , AND gate 22 and OR gate 23 for produc- 
ing outputs on receiving outputs from the circuit 19. 

70 The processing circuit 19 feeds to the OR gate 21 
a horizontal synchronization detecting signal HDS 
for turning on the diode laser LD for a specified 
period to obtain the horizontal synchronizing signal 
HS. While the signal HDS is at high level, the 

75 circuit 19 also feeds to the OR gate 23 a sampling 
instruction signal A for instructing a sampling pe- 
riod. The circuit 19 further feeds to the AND gate 
22 an LD restricting signal for restricting the output 
region of the diode laser LD to a suitable range so 

20 that the video signal to be described below will not 
be applied to the nonimage area, the restricting 
signal being produced in a given relation to the 
horizontal synchronizing signal HS. The signal HS 
is used for assuring the laser printer and the inter- 
as face 25 to be described below of horizontal syn- 
chronism (beam scan direction). 

Indicated at 24 is a host computer for produc- 
ing image data signals, and at 25 an interface for 
receiving the image data signal from the host com- 

30 puter 24, the horizontal synchronizing signal HS 
and an output from the frequency-dividing dock 20. 
The interface 25 has a bit map memory 26 to 
which image data is fed from the host computer 
24. The data in the memory 26 is sent as a video 

35 signal VS to the laser beam printer as timed by 
clock pulses. Furthermore, data newly prepared by 
a processing system 27 from the content of the 
memory 26 is sent as a sampling instruction signal 
B to the printer as timed by carrier clock pulses. 

40 That is, the video signal VS is fed to the AND gate 
22, and the sampling instruction signal B is fed to 
the OR gate 23. The AND gate 22 produces an 
AND output from the LD restricting signal and the 
video signal VS. From the AND output and the 

45 horizontal synchronization detecting signal HDS, 
the OR gate 21 produces an OR output, i.e., an LD 
output signal, which is fed to the switching means 
12. The OR gate 23 prepares an OR output from 
the sampling instruction signal A and the sampling 

so instruction signal B, i.e., a sampling instruction sig- 
nal SS, which is fed to the sampling means 6. The 
sampling instruction signal B is prepared from 
sampling instruction data which is prepared when 
at least a predetermined number of "1" bits, he. 

55 high signal portions, are present in succession in 
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the bit map memory 26, that is, while image data is 
present to continuously hold the diode laser LD on. 
The signal B is forwarded to the laser beam printer 
in synchronism with the video signal VS. 

While the most preferred embodiment of the 
present invention has been described above, the 
main object of the invention can be fulfilled even 
when the comparison means 15, the stopping 
means 16 (Figs. 1 and 3(a)) and the processing 
system 27 (Fig. 3(b)) are omitted. 

Figs. 4 to 6 are time charts of various signals 
for illustrating the operation of the present embodi- 
ment With reference to Fig. 4, indicated at (a) is 
the horizontal synchronization detecting signal HDS 
emitted by the processing circuit 18. It is seen that 
the signal HDS is at high level for a suitable 
specified period of time to hold the diode laser on 
to obtain the horizontal synchronizing signal HS, 
indicated at (b), from the beam sensor means 11. 
T1 is the duration of one scanning traverse. In- 
dicated at (c) Is the sampling instruction signal A 
produced by the circuit 19 while the signal HDS is 
at high level. Rg. 4 (d) shows the LD restricting 
signal produced in a specified relation with the 
horizontal synchronizing signal HS. T2 represents a 
period of time taken for a single scanning traverse 
over a distance corresponding to the width of paper 
(not shown) to which the image formed on the 
photosensitive member 3 is to be transferred. Rg. 
4 (e) shows the video signal VS delivered from the 
interface 25. T3 represents a period of time taken 
for a single scanning traverse over the image area, 
indicated at (f) is the sampling instruction signal B 
prepared by the interface 25. As already described, 
this signal is given when the video signal remains 
at a high level at least for a predetermined period 
of time. 

Rg. 5 shows the video signal VS prepared by 
the interface 25, (a) showing image data repre- 
sented by bits, (b) showing the video signal VS and 
(c) showing carrier dock pulses. 

Rg. 8 shows that the processing system 27 
provides the sampling instruction signal B, (a) 
showing carrier clock pulses, (b) image data, (c) 
video signal VS, (d) sampling instruction data, and 
(e) sampling instruction signal B. It is seen that 
when "i" bits are present in succenssion (at least 
four Vs in the diagram), i.e. while the signal VS 
remains at high level, in the bit map memory 28, 
the processing system 27 converts "1,1,1,1" to 
•0,1,1,0" which is sampling instruction data The 
sampling instruction signal B is prepared from this 
data. 

The optical output of the diode laser LD is 
detected by the photodiode PD. amplified by the 
operational amplifiers IC1, 1 C2 and fed to the oper- 
ational amplifier IC3 of the sampling and holding 
circuit 6. The sampling instruction signal SS ob- 



tained as an output from the OR gate 23 to which 
the sampling instruction signal A and the sampling 
instruction signal B are given is delivered to the 
operational amplifier IC4, which in turn closes the 

s switch S1 only for a sampling period, causing the 
capacitor CI to hold a sampling voltage V4 based 
on the monitoring current from the photodiode PD. 

The held voltage is delivered as a voltage V2 
to the calculating means 9. in which the voltage is 

io compared with a reference voltage VT from the 
reference signal producing means 8. The transistor 
TR1 is driven based on the resulting voltage dif- 
ference. Thus, the current adjusting means 10 con- 
trols the drive current for the diode laser LD. On 

rs the other hand, the diode laser LD is on-off con- 
trolled according to the LD output signal DS from 
the OR gate 21. Stated more specifically, the diode 
laser LD is controlled by the transistor TR2, while 
the base of the transistor TR2 is connected to the 

20 collector of the transistor TR3 operated by the LD 
output signal DS, so that the transistor TR2 is 
operated according to the on-off state of the tran- 
sistor TR3. 

In this way, the optical output of the diode laser 
25 LD is fed back to the transistor TR1 for controlling 
the laser driving current every time the sampling 
instruction signal SS is produced, whereby the 
optical output is maintained at a constant level 
despite variations in the ambient condition, 
a? Especially according to the present invention, 
the light output of the diode laser is stabilized by 
sampling the monitoring current in response to 
sampling signals SS, i.e., both the sampling in- 
struction signal A produced between scanning tra- 
35 verses when the horizontal synchronization detect- 
ing signal HDS is at high level and the sampling 
instruction signal B produced during the scanning 
traverse when the video signal VS remains at high 
level at least for a specified period of time. Con- 
40 sequentiy, even if an incorrect sampling voltage is 
accepted in response to the sampling instruction 
signal A, the sampling voltage will be corrected 
when the sampling Instruction signal B is emitted 
during the scanning traverse. This contributes to an 
45 improvement in the quality of images. 

Rg. 7 shows the characteristics of the present 
embodiment in respect of the sensitivity S of the 
photosensitive member 3, the light output P of the 
diode laser and the image density D at varying 
so temperatures. 

When the sensitivity S of the member 3 has 
positive temperature characteristics, the sensitivity 
S increases with a rise of temperature as shown in 
Rg. 7. This is detected by the thermistor RT dis- 
ss posed in the vicinity of the photosensitive member 
3. Since the thermistor RT has negative tempera- 
ture characteristics, the resistance thereof de- 
creases as the temperature rises, giving a reduced 
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reference voltage V1. This lowers the base current 
for the transistor TR1, lowering the current for 
driving the diode laser LD to result in a reduced 
light output P. As seen in Rg. 7, therefore, even if 
the sensitivity S of the photosensitive member 3 
increases with a rise of temperature, the light out- 
put P of the diode laser decreases, with the result 
that the image density D on the photosensitive 
member is maintained approximately at a constant 
level irrespective of the temperature. The correc- 
tion resistor R8 is used to match the degree of 
temperature compensation by the thermistor RT 
with the temperature characteristics of the sensitiv- 
ity S of the photosensitive member. 

Although the present embodiment has been 
described in the case where the sensitivity of the 
photosensitive member 3 has positive temperature 
characteristics as shown In Rg. 7, the image den- 
sity D can be maintained at a constant value de- 
spite variations in the temperature of the member 3 
when the sensitivity S has negative temperature 
characteristics, by replacing the thermistor RT of 
Rg. 3(a) by a resistance element having positive 
temperature characteristics. 

When the laser beam printer is to be initiated 
into operation or brought into operation again after 
an interruption, the sample hoiding value of the 
capacitor C1 is zero or nearly zero, so that the 
moment when the switch S1 closes in response to 
a sampling instruction signal SS given to the sam- 
pling means 6, the operation amplifier IC7 of the 
calculating means 9 produces a "high" output 
bringing the transistor TR1 into conduction. Con- 
sequently, the output of the diode laser LD abruptly 
increases and is likely to exceed the permissible 
maximum. Simultaneously with this, the sample 
voltage V4 increases. When the sample voltage V4 
exceeds the reference voltage V3 at the compara- 
tor IC8 of the comparison means 15, the compara- 
tor IC8 delivers a "high" output to bring the transis- 
tor TR4 into conduction and the transistor TR1 out 
of conduction. As a result, the output of the diode 
laser LD lowers without exceeding the permissible 
maximum. In this way, the diode laser is controlled 
to a definite output and protected from overcurrent. 
Accordingly, when the reference voltage V3 af- 
forded by the variable resistor VR4 is preset, for 
example, to about 80% of the maximum output of 
the diode laser LD, the breakdown of the diode 
laser LD can be reliably precluded. 

The conventional means corresponding to the 
amplifying means 5 comprises a single operational 
amplifier which is provided with two variable resis- 
tors, one at the inverted input side thereof and the 
other at the non-inverted input side.for adjusting 
the light output of the diode laser. Accordingly, if 
the characteristics of the diode laser involve vari- 
ations, the former variable resistor is adjusted. This 
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alters the operating charactersitics of the amplifier, 
so that the other variable resistor also needs ad- 
justment. Further since the single amplifier is used, 
the gain thereof, when increased, permits the cir- 

5 cuit to develop abnormal oscillation or like trouble. 
Consequently, the variable resistors are unable to 
adjust the output voltage over a wide range and 
encounter difficulties in adjusting the light output 
According to the present embodiment, how- 

70 ever, variations in the light output of the diode laser 
LD due to variations in the operating characteristics 
of the diode laser LD are correctable by the vari- 
able resistor VRf, and the light output of the diode 
laser LD is adjustable by the variable resistor VR2. 

is Thus, the adjustment of the characteristics of 
the diode laser and the adjustment of the light 
output of the diode laser can be made dividedly. 
This assures simplified adjustment during use or 
manufacture, further rendering diode lasers of like 

20 standard or those of different standard similarly 
usable through the above adjustment for wider ap- 
plication. 

Further according to the invention, the light 
output of the diode laser is amplified in two stages. 

25 i.e. by" the amplifier IC1 and the amplifier IC2, and 
the variable resistors VR1 and VR2 are used re- 
spectively for adjusting the gain. The amplifiers 
IC1. IC2 can therefore be operated within the range 
of low gains, are less likely to cause abnormal 

30 oscillation and ensure stabilized operation of the 
circuit 



Claims 

35 

1. A laser control system comprising: a laser - 
(1), means (4,5) for producing a flux signal which is 
a function of the quantity of light produced by the 
laser, and means (8,9,10) for controlling the output 

40 of the laser in dependence upon said flux signal 
characterise^ £y_ a temperature sensor (7) and 
means (8) for controlling the output of the laser (1) 
in dependence upon the temperature sensed by 
the sensor (7). 

46 2. A laser control system comprising: a laser - 
(1), means (4,5) for producing a flux signal which is 
a function of the quantity of light produced by the 
laser, means (8) for producing a reference signal, 
means (9,10) for comparing the flux signal with the 

50 reference signal and for controlling the supply of 
drive current to the laser (1) as a function of the 
comparison, characterised fey. a temperature sensor 
(7), and means (8) for controlling the value of the 
reference signal as a function of the temperature 

55 sensed by the sensor (7). 

3. A* laser control system according to claim 2 
incorporated in a laser beam printer including a 
photosensitive member (3) onto which the laser (1) 
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is directed, wherein said temperature sensor (7) is 
arranged to detect the temperature of the pho- 
tosensitive member (3). 

4. A laser beam printer comprising: 

a) a beam source comprising a diode laser, 

b) a rotary polygonal mirror rotatable at a con- 
stant speed for reflecting a beam from the beam 
source, 

c) a photosensitive member to be scanned by 
the beam reflected from the rotary polygonal mir- 
ror, 

d) means for detecting the quantity of light of 
the beam from the beam source, 

e) means for amplifying the output of the light 
quantity detecting means, 

f) means for sampling the output of the am- 
plifying means, 

g) temperature sensor means for detecting the 
temperature of the photosensitive member, 

h) means for producing a reference signal as 
adjusted by the output of the temperature sensor 
means, 

f) means for calculating the difference between 
the reference signal and the sampled signal, 

D means for adjusting the current to be passed 
through the diode laser in accordance with the 
calculated difference, 

k) beam sensor means for detecting the beam 
from the rotary polygonal mirror to produce a hori- 
zontal synchronizing signal, 

!) means for switching the current through the 
diode laser, and 

m) control means for receiving image data and 
the horizontal sychronizing signal to drive the 
switching means. 

5. A laser beam printer as defined in claim 4 
wherein the temperature sensor means (g) com- 
prises a thermistor. 

6. A laser beam printer as defined in ciaim 4 
wherein the temperature sensor means (g) is dis- 
posed In the vicinity of the photosensitive member. 

7. A laser beam printer as defined in claim 4 
wherein the control means (m) comprises a pro- 
cessing circuit for producing a horizontal synchro- 
nization detecting signal to operate the diode laser 
and obtain the horizontal synchronizing signal, for 

. feeding a sampling instruction signal A to the sam- 
pfing means when producing the horizontal syn- 
chronization detecting signal and for receiving the 
horizontal synchronizing signal from the beam sen- 



sor means to assure a data signal to be sent to the 
diode laser of horizontal sychronism, and an inter- 
face for feeding a sampling. instruction signal B to 
the sampling means when the data signal includes 

s at least a predetermined number of diode laser 
operating signal portions in succession. 

8. A laser beam printer as defined in claim 4 
wherein the amplifying means (e) comprises two 
amplifying circuits individually adjustable in gain. 

io 9. A laser beam printer comprising: 

a) a beam source comprising a diode laser, 

b) a rotary polygonal mirror rotatable at a con- 
stant speed for reflecting a beam from the beam 
source, 

75 c) a photosensitive member to be scanned by 
the beam reflected from the rotary polygonal mir- 
ror, 

d) means for detecting the quantity of light of 
the beam from the beam source, 
20 e) means for amplifying the output of the fight 
quantity detecting means, 

f) means for sampling the output of the am- 
plifying means, 

g) temperature sensor means for detecting the 
26 temperature of the photosensitive member, 

h) means for producing a reference signal as 
adjusted by "the output of the temperature sensor 
means, 

i) means for calculating the difference between 
30 the reference signal and the sampled signal, 

J) means for adjusting the current to be passed 
through the diode laser in accordance with the 
calculated difference, 

k) beam sensor means for detecting the beam 
35 from the rotary polygonal mirror to produce a hori- 
zontal synchronizing signal, 

I) means for switching the current through the 
diode laser, 

m) control means for receiving image data and 
40 the horizontal synchronizing signal to drive the 
switching means, 

n) means for comparing the output of the am- 
plifying means with a predetermined value to pro- 
duce an output when the output of the amplifying 
46 moans is in excess of the predetermined value, 
and 

o) means for stopping the current through the 
diode laser in response to the input from the com- 
parison means. 
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